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Abstract 
With the popularity of touchscreen tablets and gesture control devices, the role of touch 
in online consumer behavior has become increasingly important. This study aims to 
investigate how sense of touch evoked by various interaction modes (i.e., mouse-driven 
interaction, touchscreen gesture interaction and mid-air gesture interaction) influences 
virtual product experience. Drawing on Feelings-as-Information Theory and Cognitive-
Affective Framework in virtual product experience, we propose that sense of touch could 
influence consumer purchase intention by reducing product uncertainty and improving 
product attachment; furthermore, these effects are contingent on product 
characteristics, i.e., importance of product haptics and product valence. Accordingly, 
two lab experiments are designed. Potential theoretical contributions, practical 
implications as well as future research directions are discussed. 
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Introduction 
Online shopping and product information seeking have become an indivisible part of modern life. People 
explore products via various digital devices, e.g., desktops, laptops, tablets, smartphones, and even virtual 
reality devices. Although mouse is still the dominant tool in product interaction, it is giving way to 
touchscreens and kinetic controllers (Brasel and Gips 2014; Steinmann et al. 2014). When using mouse, 
consumers interact with products by clicking, scrolling and dragging the mouse. In contrast, new devices 
allow online consumers to interact with products directly with gestures. For example, a consumer could 
tap, drag and stretch a product on the touchscreen, which is termed as touchscreen-based gesture 
interaction. With kinetic and gesture recognition tools such as Leap Motion and Kinect, people could 
reach, point and manipulate a product with finger, hand and body movements in the air, which is termed 
as mid-air gesture interaction (Saffer 2008). The emerging gesture-based interaction is changing 
consumer’s virtual product experience, i.e., the way consumers feel, touch and try products via web 
interfaces (Jiang and Benbasat 2007a); however, the effects of such changes are unclear.  
One major difference among the above-mentioned human-device interaction modes (i.e., mouse, 
touchscreen gesture, and mid-air gesture) is that they might elicit different senses of touch, i.e. the extent 
to which users feel they can touch the product during the interaction. Feelings-as-Information theory and 
sensory marketing literature suggest that consumer judgment is the result of multiple sensory channels, 
i.e., vision, audition, haptics, smell and taste (Krishna 2012; Krishna and Schwarz 2013; Schwarz 2011). In 
particular, touch (i.e., haptics) could influence consumer behavior by providing product-related 
information and invoking hedonic sensory experiences (Klatzky and Peck 2012). Although touch has been 
described as the most fundamental means of contact with the world (Barnett 1972) and the simplest and 
most straightforward channel of all sensory systems (Geldard 1960), virtual touch on products has been 
understudied in the mouse-dominant era. Recently, a study shows that sense of touch could be influenced 
by mediated device, i.e., touchscreen on tablet and touchpads on laptop could elicit different degrees of 
touch, which further influences perceived product ownership and endowment (Brasel and Gips 2014). It 
suggests that although people could not physically touch the products, the mediated touch could to some 
extent act as real tactile input and further influence consumer judgment and behavior. Yet, it remains 
unexplored whether mouse-mediated touch, touchscreen-mediated touch, and mid-air-mediated touch 
contain different sensorimotor information and elicit different perceptions of virtual product experience.  
Virtual product experience has been a well-established research domain in information systems. 
Generally, consumers want to access information that might be necessary for evaluating products to make 
informed product choices. However, the interface constrains product understanding and evaluating. 
Therefore, research on virtual product experience has been focusing on how different product 
presentation formats influence product understanding, mental imagery and cognitive elaboration (e.g., 
Jiang and Benbasat 2007a; Schlosser 2003). Besides the cognitive effects, virtual product experience 
could also influence consumer judgment and purchase in a more affective way. For example, prior 
literature indicates that a more entertaining and enjoyable experience is believed to increase product 
evaluation and lead to more favorable attitudes towards the website (e.g., Park et al. 2005). In fact, several 
studies adopted the cognitive-affective framework to understand virtual product experience (e.g., Jiang 
and Benbasat 2007b; Nah et al. 2011; Xu et al. 2014). However, these studies are in the mouse-based 
interaction context, in which only visual and auditory modalities are emphasized. With the prevalence of 
touchscreens, touchpads and gesture controllers, which enrich consumer’s touching experience, we 
believe that investigating the cognitive and affective effects of touch could broaden our understanding of 
virtual product experience in the new era.  
Therefore, this study aims to investigate two research questions: i) How different interaction modes 
(mouse-based interaction, touchscreen gesture interaction and mid-air gesture interaction) influence 
sense of touch and ii) How sense of touch influences virtual product experience cognitively and affectively. 
To be specific, we predict that touch-screen gesture interaction will lead to a higher sense of touch over 
mid-air gesture and mouse-based interaction. Sense of touch further influences how people react to 
products through a cognitive mechanism (product uncertainty) as well as through an affective mechanism 
(product attachment). We also investigate the boundary conditions of such effects, i.e., how the effects of 
sense of touch on product uncertainty and product attachment are contingent on product types.  
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Literature Review 
Feelings-as-Information Theory 
Unlike traditional information processing theories, which highlight that human mind and cognition 
determine feelings, judgment and actions (Lachman et al. 1979), feelings-as-information theory (Schwarz 
2011) stresses the important role which subjective feelings play in human cognition. In particular, the 
subjective feelings include moods, emotions, metacognitive experiences, as well as bodily sensations. 
Based on two streams of literature, i.e., affect-as-information and embodied cognition, feelings-as-
information theory provides a holistic framework to understand how feelings influence judgment and 
behavior. Affect is conceived of as an umbrella term for a set of concepts that includes emotions, moods, 
and feelings (Bagozzi et al. 1999; Liljander and Mattsson 2002; Russell 2003). Empirical studies in 
organizational behavior, marketing, social psychology and management have confirmed that affect is a 
strong determinant of job satisfaction (Weiss et al. 1999), decision making (Mittal and Ross 1998), 
consumer purchase (Childers et al. 2001), attitude change and persuasion (Petty et al. 2001). In 
information systems literature, researchers are increasingly examining the affective dimensions in 
human-computer interaction (for reviews, see Sun and Zhang 2006; Zhang 2013). In addition to affect, 
feelings-as-information theory also highlights that bodily experiences shape our thoughts by providing 
information that parallels the implications of affective and cognitive feelings, which has been widely 
examined in embodied cognition literature (Barsalou 2008; Meier et al. 2012; Niedenthal et al. 2005). It’s 
proposed that our bodily feelings can serve as informational input to consumer judgment, regardless of 
whether the bodily feelings are an integral part of the judgment task or arise from incidental factors that 
are irrelevant to the judgment task.  
Based on feelings-as-information theory, there has been a surge of interest in investigating the role of 
bodily sensory experience in judgment and decision making. Recently, a series of empirical findings 
demonstrate that consumer judgment is the outcome of multiple senses, i.e., vision, audition, haptics, 
smell and taste (Krishna 2012). Among the five senses, haptics (i.e., touch) is a recent area of inquiry in 
consumer behavior research, which mainly focused on two streams, i.e., products touching each other and 
human touching products (Jansson-Boyd 2011; Peck and Childers 2003). For example, according to 
product contagion theory, offensive properties of disgusting products (e.g., feminine napkins, diapers, 
trash bags) are believed to transfer to other products through physical contact. This transfer of properties 
influences subsequent consumer responses and evaluations (Morales and Fitzsimons 2007). In terms of 
human touching products, prior literature indicates that touching a product can increase consumer 
confidence in the evaluation process as it provides additional information; therefore, tactile input 
remarkably improves evaluation of products with characteristics that are best explored by touch (e.g., 
softness and texture for the evaluation of a pillowcase) (Peck and Childers 2003; Spence and Gallace 
2011). It is important to note that even when haptic information is not diagnostic, touch could still 
improve consumer attitudes towards the focal product, as touch induces perceived ownership and 
endowment effect (Peck and Shu 2009). Moreover, touch could also elicit positive affective response 
particularly when the touch provides neutral or positive sensory feedback (Peck and Wiggins 2006).  
Feelings-as-information theory has important implications for human-computer interaction research. 
First, it highlights the importance of bodily sensations (e.g., sense of touch) in understanding consumer 
judgment and behavior. Second, it indicates that affective responses to stimuli are as important as 
cognitive responses. Drawing on feelings-as-information theory, our study aims to examine an important 
but understudied modality, i.e., haptics, in virtual product experience and its cognitive and affective 
effects. 
Gesture-Based Interaction  
With the prevalence of touchscreen devices and the emergence of kinetic controllers, gesture is playing an 
important role in human-computer interaction. Saffer (2008) classifies gesture-based interaction into two 
categories, i.e., touchscreen interaction and mid-air interaction. Touchscreen interaction requires the user 
to directly touch the screen of a device or surface, whereas mid-air interaction allows freeform gestures 
without being in contact with any surface. Several advantages of gesture-based input have been identified, 
including naturalness and expressiveness, learnability, freedom, and the ability to leverage existing 
dexterous skills. Yet, gesture-based interaction technologies are also challenged by inaccurate recognition 
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as well as physical discomfort and fatigue caused by prolonged use of gestures (van Beurden et al. 2012). 
Prior literature on gesture-based interaction is usually from the technical perspectives but studies on the 
physiological and psychological effects of gesture-based interaction are scarce (Maher et al. 2014).  
Gesture-based interaction could influence haptic perceptions in the context of virtual product experience. 
For example, Brasel and Gips (2014) found that compared with iPad touchscreen, mouse or touchpad (on 
laptop) leads to a lower degree of touch, and consequently a lower level of consumer endowment. 
Similarly, Steinmann et al. (2014) found that compared with mouse, touchscreen could elicit more vivid 
mental imagery of using the product. However, these studies mainly focused on touchscreen gesture 
interaction and it is still unknown whether mid-air gesture interaction would differ from touchscreen 
gesture interaction in terms of eliciting sense of touch. Although touchscreen and mid-air gesture 
interactions share some common characteristics, they also differ in several aspects. For instance, mid-air 
gesture recognition devices (e.g., Leap Motion and Kinect) can capture hand postures and motions in 3D-
space and decouple the hand from a touch-sensing surface thereby allowing for an increase in gesture 
complexity and functionality (Rempel et al. 2014). When people interact with products using touchscreen 
gestures, they could touch the tangible interface and explore the products with pinching, flicking and 
swiping (Radhakrishnan et al. 2013). However, when people interact with products with mid-air gestures, 
they move fingers in the air to control the products by pointing, stabbing and rotating without direct 
contacting with any tangible interface. In this study, we aim to investigate whether and how different 
types of interaction influence virtual product experience by eliciting different sense of touch. 
Virtual Product Experience  
Consumers can experience products in three ways: directly (with physical or actual trials), indirectly (with 
third-party information such as advertising and reviews) and virtually (with virtual representations of the 
products). In prior literature, virtual product experience has been defined as the process that consumers 
interact and learn about products in a mediated environment through visual and auditory modalities (Suh 
and Lee 2005). As touchscreen and kinetic devices are increasingly prevalent, they are becoming the 
primary means in which consumers virtually explore and experience the products. Thus, we believe that 
taking touch into consideration could further enrich knowledge about virtual product experience. 
Prior virtual product experience literature highlights that cognition and affect simultaneously influence 
consumer attitudes towards the product and the website (Xu et al. 2014). From a cognitive perspective, 
virtual product experience could influence consumer product understanding, which further influences 
purchase intention. For example, interactivity and vividness induced by different product presentation 
formats could influence consumer actual product knowledge and perceived website diagnosticity (Jiang 
and Benbasat 2007a; Schlosser 2003). Suh and Lee (2005) found that virtual reality enabled consumers 
to learn about products by providing high-quality 3D images, higher interactivity and increased 
telepresence. Along with this stream of literature, many features have been found to impact product 
understanding, cognitive elaboration and mental imagery, such as image quality (Jeong et al. 2009; Park 
et al. 2005), visual and functional control (Jiang and Benbasat 2004; Jiang and Benbasat 2007b; 
Schlosser 2003), 3D  presentation (Nah et al. 2011; Steinmann et al. 2014) and virtual mirror applications 
(Verhagen et al. 2014). Although virtual product experience could enable consumers to “feel, touch and 
trial”, product uncertainty caused by partial and incomplete information (e.g., lack of physical contact) is 
still an impediment to online markets (Dimoka et al. 2012; Hong and Pavlou 2014). Improving consumer 
trust and reducing product uncertainty have drawn interest from both researchers and practitioners (Bock 
et al. 2012). As prior studies on human product contact indicate that touch could improve consumer trust 
and confidence (Peck 2010), in this study, we are particularly interested in whether virtual touch induced 
by different interaction modes could influence perception of product uncertainty.  
Virtual product experience could also influence consumer purchase behavior by eliciting affective 
reactions. For example, prior literature suggests that product presentation formats could affect shopping 
enjoyment (Jiang and Benbasat 2007b), affective involvement (Jiang et al. 2010), and mood (Park et al. 
2005), which further influence consumer attitudes towards the website. At the product level, virtual 
product experience could increase purchase intention by improving engagement (Yi and Jiang 2015), 
product likability (Verhagen et al. 2014) and perceived ownership (Brasel and Gips 2014). To represent 
users' affective reactions, we propose the construct of product attachment, which is defined as an 
emotional bond a consumer experiences with a product (Mugge et al. 2006).  Attachment is developed 
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from interaction, which could be influenced by bodily experience, such as gestures and touch (Hadi and 
Valenzuela 2014; Peck and Shu 2009). Attachment theory suggests that the establishment of an emotional 
bond with an object predicts an individual's approach behavior towards it (Ball and Tasaki 1992; 
Thomson et al. 2005). In summary, the product uncertainty and product attachment constructs that 
represent users' cognitive and affective dimensions of virtual product experience are important factors to 
predict purchase behavior and are highly relevant considering the nature of touch. 
Research Model and Hypothesis Development 
Drawing on Feelings-as-Information Theory and Cognitive-Affective Framework in virtual product 
experience, our study aims to examine how sense of touch elicited by interaction mode (i.e., mid-air 
gesture vs. touchscreen gesture vs. mouse) influences the cognitive (i.e., product uncertainty) and 
affective  (i.e., product attachment) dimensions of virtual product experience and thus determines 
consumer purchase intention. The theoretical model is presented in Figure 1. 
 
Figure 1.  Research Model 
Effects of Interaction Modes on Sense of Touch 
Prior literature indicates that gesture is an intuitive and natural way in human-computer interaction (van 
Beurden et al. 2012). When using mid-air gestures, consumers could move hands and fingers just like they 
are touching an intangible product in the air, which could give them a more natural and vivid simulation 
of touch. Similarly, on touchscreens, consumers could directly manipulate the products and the products 
would respond to their touch gestures (Shen et al. 2006). In contrast, when using a mouse, consumers can 
only experience products through clicking and dragging the mouse and have to mentally translate the 
mouse movements into touch experience. Although touch is defined as “sensations aroused through the 
stimulation of receptors in the skin” (Stevens and Green 1996, p. 1), previous research has shown that 
vivid haptic imagery, or imagining touching an object, can have the same effect as physical touch (Peck et 
al. 2013). As mid-air gestures and touchscreen gestures could elicit more vivid haptic imagery than 
mouse, we hypothesize that:  
H1a: Compared with mouse, mid-air gesture interaction leads to a higher sense of touch. 
H1b: Compared with mouse, touchscreen gesture interaction leads to a higher sense of touch.  
Although gesture-based interaction in general can bring more naturalness and more real experience than 
mouse-driven interaction, it is still unknown how mid-air and touchscreen gestures differ in generating 
sense of touch. Prior research suggests that although haptic imagery could to some extent act as real 
tactile input, touch, known as near sense or proximal sense, still requires direct contact on the skin (Peck 
2010). When moving fingers in the air, there is a distance between consumers and products. In contrast, 
moving fingers on a tangible touchscreen, consumers directly “touch” the products on the interface, which 
might elicit a more real sense of touch. Therefore, we propose that:  
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H1c: Compared with mid-air gesture interaction, touchscreen gesture interaction leads to a higher sense 
of touch. 
Cognitive and Affective Consequences of Sense of Touch 
The intangible nature of online shopping makes consumers suffer from product uncertainty. Unlike 
consumers in the offline markets, buyers in online markets can only experience products via the interface 
by reading descriptions and customer reviews, as well as virtually interacting with product images or 
videos. In prior literature, vision and audition are the two modalities that are considered in virtual 
product experience (Suh and Lee 2005). However, consumer judgment and decision making is the 
outcome of multisensory information processing and different sensory modalities receive distinct types of 
information in consumer–product interaction. In particular, touch is essential in the evaluation of 
product’s substance properties such as hardness and texture, which could not be obtained through visual 
inspection (Klatzky et al. 1991). In addition, the impact of touch still exists even when people do not have 
direct contact but simply imagine touching the product (Peck et al. 2013). Therefore, even though the 
touching experience is not real when consumers are interacting with devices, the simulated touch 
movement may still reduce consumer uncertainty by eliciting more vivid mental imagery. As feelings-as-
information theory posits, bodily states could influence cognitive processing, and the action of touch 
could facilitate haptic mental imagery (Peck and Childers 2003; Schwarz 2011). Hence, when people are 
feeling that the virtual touch is more close to real touch, they will form more vivid imagery and experience 
higher sense of presence, thus perceiving less product uncertainty caused by the intangibility nature of 
online shopping (Laroche et al. 2005). Therefore, we expect that: 
H2a: Increased sense of touch reduces product uncertainty. 
Though we hypothesize that virtual touch could reduce perceived product uncertainty by boosting mental 
imagery and sense of presence, such effects might be contingent on product category. Prior literature 
reveals that the relative importance of haptics varies across product categories (Grohmann et al. 2007). 
Tactile input is of particular importance in the evaluation of products of which substance properties are 
predictive of their performance, such as fashion clothes and toys (Lederman and Klatzky 1993). More 
recent study revealed that even allowing consumers to touch some irrelevant objects could increase their 
confidence in product evaluations (Peck 2010). When consumers are evaluating products such as fashion 
clothes and toys without direct touch, they may feel some important information is missing. Therefore, 
the action of touch, which facilitates haptic imagery, could reduce product uncertainty notably. However, 
for products that do not need haptic information for evaluation, sense of touch might not have much 
impact reducing product uncertainty. Hence, we predict that: 
H2b: Importance of product haptics moderates the effect of sense of touch on product uncertainty, i.e., 
for products requiring haptic information in judgment, the effect of sense of touch on product 
uncertainty will be stronger.  
In addition, sense of touch could also influence the affective dimensions of virtual product experience in 
terms of product attachment. Attachment is established through interaction thus can be influenced by 
consumer’s bodily interaction with the product. For example, Hadi and Valenzuela (2014) found that 
affectionate gestures (e.g.,  hug) is more likely to induce emotional attachment than general gestures (e.g., 
approach). Similarly, consumers could interact with products via touch. From ancient times, touch has 
been seen as synonymous with affection and warmth (Montagu 1971). Thus, a more realistic touch could 
help consumers establish affection, love and emotional connection with the product. For example, Peck 
and Shu (2009) found that mere touch or imagining touch could improve one’s perceived ownership of 
the products, which further leads to an endowment effect. Moreover, touch can be considered a form of 
approach behavior, which can induce liking and preference (Hornik 1992). Hence, it is conceivable to 
expect that higher sense of touch will lead to higher product attachment. Therefore, we propose that:  
H3a: Increased sense of touch enhances product attachment. 
To validate our hypothesized association between sense of touch and product uncertainty, we examine the 
interaction effect of sense of touch and product valence on attachment. Specifically, we expect that the 
effect of sense of touch on product attachment would be less salient when browsing disgusting (vs. 
desirable) products. According to product contagion theory, offensive properties of disgusting products 
(e.g., feminine napkin, oil, and cigarettes) are believed to transfer to other products through physical 
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contact. Morales and Fitzsimons (2007) found that a disgusting product may lower consumers’ evaluation 
of the other product that is physically contiguous to it. Similarly, when people are touching a disgusting 
product, they may feel that the disgusting product is contaminating their hands, making the touching 
experience negative. As attachment arises from the association developed through the interaction and 
consumption experience (Kleine et al. 1995), when consumers are exposed to disgusting products, the 
positive effect of touch on attachment might be mitigated by the negative feelings. Therefore, we 
hypothesize that: 
H3b: Product valence moderates the effect of sense of touch on product attachment, i.e., for disgusting 
products, the effect of sense of touch on product attachment will be weaker.  
Overall Effects on Purchase Intention 
Prior literature in marketing and information systems suggests that consumer purchase intention is 
influenced by both cognitive and affective factors (e.g., Jiang and Benbasat 2007b; Park et al. 2005; Van 
der Heijden et al. 2003). In line with these studies, we investigate how product uncertainty and product 
attachment influence purchase intention. Product uncertainty is defined as “the buyer’s difficulty in 
assessing the product’s characteristics and predicting how the product will perform in the future” 
(Dimoka et al. 2012, p. 397), which has been demonstrated to have a negative effect on consumer 
decisions, such as inducing regret and return (Hong and Pavlou 2014; Tsiros and Mittal 2000). It also 
raises risk perceptions, which has been recognized as an obstacle in purchase due to the intangible nature 
of online shopping (Gefen et al. 2008; Park et al. 2005). Therefore, we predict that:  
H4: Increased product uncertainty reduces purchase intention. 
Affective responses have been recognized as powerful drivers in consumer decision making (Cohen et al. 
2008; Schwarz 2011). As attachment related literature suggests, the establishment of an emotional bond 
with an object predicts the nature of an individual's behavior towards it (Ball and Tasaki 1992). For 
example, Thomson et al. (2005) found that attachment could predict consumers' willingness to make 
monetary sacrifices in order to obtain and keep objects. Similarly, Miller (1997) found that individuals 
who are strongly attached to a person or object are generally committed to preserving their relationship 
with it. Thus, it is conceivable that when people establish a tight bond and attachment with a certain 
product during the interaction process, they will be more willingly to own it to keep their bond. Thus, we 
hypothesize that: 
H5: Increased product attachment enhances purchase intention.  
Research Methodology 
To test the hypotheses, two 3 (interaction mode: mid-air gesture vs. touchscreen gesture vs. mouse) by 2 
(product category) between-subjects lab experiments will be conducted. In experiment 1, we will focus on 
how sense of touch elicited by different interaction modes influences consumer virtual product experience 
in situations where the importance of haptic information differs. Importance of product haptics will be 
manipulated by creating product assortments for sweatshirts in the high-haptic condition, and Bali 
walking tours in the low-haptic condition, which has been demonstrated to be effective in prior literature 
(Brasel and Gips 2014). In experiment 2, we will investigate how the influence of sense of touch on 
consumer experience differs for nice products vs. disgusting products. Toys would be used as our stimuli. 
Half of the participants would be asked to choose among five cute cartoon toys, such as cats and bears 
(nice condition), while the other half would be required to choose among five Halloween toys, such as 
snakes and cockroaches (disgusting condition). Before the experiment, we will conduct a pretest to 
demonstrate the products are appropriate. 
A simulated e-commerce website has been developed. On the website, participants could interact with 5 
product options using mouse, touchscreen or mid-air gesture control device. Four typical types of 
information will be presented, including product image, short description, price, and specifications. Users 
could click on an image on the home page to view product page, on which they could scroll up and down 
to browse product descriptions. The product page provides four thumbnail images showing the focal 
product from different perspectives. Participants could hover on each thumbnail image to view detailed 
locality of the product. In the mid-air gesture condition, they will interact with the website via Leap 
Motion, which is a device that facilitates user interaction with computers via mid-air gestures. Leap 
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Motion controller can create a virtual “touch” surface in the air, and recognize participants’ gestures when 
they move hands over the device (as shown in Figure 2 in Appendix). Participants can interact with the 
products by stabbing (a simulation of click), pointing and moving (a simulation of hover) their index 
finger. They could scroll the product page by moving their hands up and down. In the touchscreen 
condition, participants could tap on thumbnail images, and move their fingers on the image to see the 
partial details. The third group will interact using a mouse. During the experiment, the subjects will be 
first guided on how to interact with the website. In the mid-air gesture condition, an interactive tutorial 
will be provided so that they could try out and get familiar with the device. The tutorial will teach the 
participants how to click, hover, and scroll with Leap Motion. Then the participants will be introduced to 
the task, i.e., making a purchase decision among five alternatives by interacting with the products and 
going through the product information. After completing the task, they will be asked to answer a post-
experimental questionnaire which captures our major constructs. Product Valence (Elder and Krishna 
2012) and Importance of Product Haptics (Brasel and Gips 2014) will be measured as manipulation 
checks. Measurement items for sense of touch will be adapted from Brasel and Gips (2014) and 
Nepomuceno et al. (2012). Product uncertainty and product attachment will be measured with items 
adapted from Dimoka et al. (2012) and Thomson et al. (2005), respectively. We will also measure ease of 
use, demographic information and individual factors (e.g., need for touch) as control variables.  
Conclusion 
Gesture-based interaction is becoming increasingly prevalent in this digital world. It challenges how we 
understand virtual product experience as it changes the way we sense and manipulate products. This 
study contributes to the literature in several ways. First, it enriches the literature on virtual product 
interaction by investigating how gesture-based interactions (compared with mouse) influence consumer 
judgment and attitudes. In particular, we suggest that different interaction modes could elicit different 
level of touch, and thereby influence product uncertainty, product attachment and purchase intention. 
Secondly, it calls for the incorporation of physical feelings into virtual product experience research. When 
people interact with touchscreen, kinetic and wearable devices, they could get richer sensory and physical 
experience than when they interact with computers using mouse and keyboard. As physical feelings 
influence human judgment and behavior and they can be manipulated by ICT (Harvie et al. 2015), 
understanding the relationship between physical experience and ICT would be important for future HCI 
research. As most research on touch focuses on touch-imagery, interpersonal touch, or contiguous 
products (Brasel and Gips 2014; Krishna 2012), our study also contributes to the field of sensory 
marketing. By adopting the cognitive-affective framework, we provide a holistic model to understand how 
haptic sensory could be elicited by human-computer interaction and how it would influence product 
evaluation. The experiments could, potentially, show that as a sensory input, sense of touch could reduce 
product uncertainty and improve product attachment. The experiments are expected to show that these 
effects are contingent on product characteristics, i.e., importance of product haptic and product valence. 
The present study also has potential implications for online retailing practice. First, our study could 
demonstrate the advantage of gesture-based interaction in eliciting virtual product experience. 
Practitioners, especially those selling products requiring haptic information, should invest in mobile 
channels to improve sense of touch. However, practitioners selling products that might elicit disgusting or 
negative feelings should be cautious when designing for mobile and virtual reality experience. Probably 
they need to adopt designs that could reduce sense of touch or provide less vivid images. Moreover, as 
mobile, virtual reality and augmented reality technologies, which allow for more interactive product 
presentation, are becoming mature, practitioners need to take sensory and physical experience into 
consideration when designing for virtual product experience. 
As the focus of this study is to compare the effects of different interaction modes, we keep product 
presentation format constant among the three conditions. Due to the ease-of-use concerns, currently we 
only investigate simple mid-air gestures that can be used to explore products. Prior literature indicates 
that different gestures might have different metaphorical meanings, which might lead to different 
learnability, cognitive and affective reactions. In future studies, we plan to design more lab experiments 
with different types of product presentation, such as 3D display vs. 2D display, and investigate sensory 
feedbacks that might be elicited by more complex gestures.  
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Appendix 
 
Figure 2.  Virtual “Touch” Surface Created by Leap Motion Controller 
Note. The Leap Motion Controller consists of two cameras and three infrared LEDs, giving a virtual interaction 
3D space. In this experiment, the device would be used to create a virtual “touch” surface in the area.  Adapted 
from “Touchless Reference Guide”. Copyright 2015 by Leap Motion, Inc. 
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